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Abstract Abstract Abstract Abstract       
Background: Physiotherapy is well known as one of the most important part of CF patient’s management. The right choice of 
appropriate therapy schema will improve the life’s quality  of the patients. The purpose of the study was to prove the efficiency 
of Active cycle of breathing techniques at children with cystic fibrosis. The study was performed between September 2006-
september 2007 and the lot of study consisted of 20 children (11 girls and 9 boys) with an age range between 6 and 18 years 
(average 14,8 years ) from the records of the Cystic Fibrosis National Centre Timisoara. The results showed an improvement in 
all measured values: general well-being, coughing, physical signs, X-ray signs and CT, bacteriological exam, nutritional status, 
functional respiratory tests. The statistical briefing of data shows the fact that there are significant statistical difference (p< 
0,05), before and after treatment in all ventilator index. The conclusion of this study was that the chosen technique (ACTB) 
proved to be very efficient, in improving of respiratory symptoms and ventilator parameters 
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Rezumat  Rezumat  Rezumat  Rezumat  
Introducere  Kinetoterapia este parte importantă în cadrul managementului pacientului cu mucoviscidoză.Alegerea adecvată a 
tehnicii de clearance respirator va duce la îmbunătăţirea calităţii vieţii pacienţilor cu mucoviscidoză. Scopul lucrării îl constituie 
demonstrarea eficienţei tehnicii kinetice respiratorii prin Ciclul Activ al Tehnicilor Respiratorii la copiii cu mucoviscidoză. 
Lucrarea a fost efectuată în cadrul Clinicii II Pediatrie şi a Centrului de Mucoviscidoză Timişoara, lotul fiind reprezentat de un 
număr de 20 bolnavi (11 fete şi 9 baieti), cu vârsta cuprinsă între 6 ani şi 18 ani (media vârstei 14,8 ani). Rezultatele arată o 
ameliorare a: stării generale, a tusei, a semnelor fizice, semnelor radiologice, a statusului nutriţional şi a testelor funcţionale 
respiratorii. Rezultatele prelucrărilor statistice indică faptul că există diferenţe statistic semnificative (p< 0,05), înainte şi după 
tratament la toţi indicii ventilometrici evaluaţi Concluzia acestui studiu este că tehnica aleasă (CATR), s-a dovedit eficientă, în 
special în ameliorarea simptomatologiei respiratorii şi a parametrilor ventilometrici. 
Cuvinte cheie: mucoviscidoză, kinetoterapie, ciclul activ al tehnicilor respiratorii. 
       
 
 
Cystic fibrosis (CF) is the most frequent monogenic 
disease,  autosomally  recessive,  with  chronic 
evolution,  progressive,  lethal  potential  of the white 
population. The incidence range 1:2000 – 1: 2500 
new-born caucasians babies.  
The reasons for choosing this topic  The reasons for choosing this topic  The reasons for choosing this topic  The reasons for choosing this topic is that the       CF is 
characterized  by  a  clinical  polymorphism,  but  the 
pulmonary  involvement  represents  the  decisive 
prognosis  element.  The  discovery  of  CF  gene  has 
also had  important  implications for developing  new  
approaches to the treatment of CF.The quality of life 
and the longevity  can  be i mproved  cause  of those  
new  approaches  and  also  due  to  respiratory 
physiotherapy.       
Hypothesis  Hypothesis  Hypothesis  Hypothesis  of  this  study  is  that        CF  leads  to 
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gastrointestinal  tract  and  sweat  glands.  For  most 
people,  lung  disease  is  the  most  serious  problem. 
People with CF typically have recurrent or persistent 
lung  infections.  Over  time, these infections lead to 
airway  obstruction  due  to  tissue  scarring  and 
destruction.  We  consider  that  we  can  improve  the 
compliance of those children and the quality of life 
by increasing the pulmonary function using ACTB.  
The purpose of the study The purpose of the study The purpose of the study The purpose of the study was to prove the efficiency 
of  Active  cycle  of  breathing  techniques  at  children 
with cystic fibrosis. 
 
 
Material and method Material and method Material and method Material and method       
      
The study was performed between September 2006-
september 2007. 
The  lot  of  study  consisted  of  20  children  (11 girls 
and  9  boys)  with an age range between 6 and 18 
years (average 14,8 years) from the records of the 
Cystic Fibrosis National Centre Timisoara. 
Before  starting  the  treatment  we  evaluated  the 
clinical, par clinical aspects and the lung function:  
(FEF25%-75%), FEV1, FVC and FEV1/FVC (1). 
In  our  study  we  utilized  airway  clearance  therapy 
(ACTB) and also we used inhalation therapy twice a 
day  with  mucolitics,  antibiotics  or  pulmozyme 
depend of situations (2). 
       
 
Figure 1. Figure 1. Figure 1. Figure 1.  The status of pulmonary function  
       
       
■  ■  ■  ■ Active cycle of breathing techniques Active cycle of breathing techniques Active cycle of breathing techniques Active cycle of breathing techniques       
The active cycle of breathing techniques (ACBT) is a 
flexible  regimen  witch  can  be  adapted  for  any 
patient  in  whom  there  is  a  problem  of  excess 
bronchial secretions and can be used with or without 
an  assistant.  I  tis  a  cycle  of  breathing  control, 
thoracic  expansion  exercises  and  the  forced 
expiration technique (FET). 
The  ACBT  has  been  shown  to  be  effective  in  the 
clearance  of  bronchial  secretions  and  to  improve 
lung  function  without  increasing  hypoxaemia  or 
airflow obstruction (3). 
      
■ ■ ■ ■ Breathing control  Breathing control  Breathing control  Breathing control       
Breathing control is the resting period between the 
more active parts of the cycle. I tis tidal breathing, at 
the  patient’s  own  rate  and  depth.  The  person  is 
encouraged to relax the upper chest and shoulders 
and to use the lower chest, diaphragmatic, pattern 
of breathing as much as they are able. It allows the 
lungs  and  chest  wall  to  revert  to  their  resting 
position.  This  period  should  be  continued  until  the 
person is ready to use either the thoracic expansion 
exercises  or  the  huffing  of  the  forced  expiration 
technique. 
      
■ ■ ■ ■ Thoracic expansion exercises  Thoracic expansion exercises  Thoracic expansion exercises  Thoracic expansion exercises       
Thoracic  expansion  exercises  are  deep  breathing 
exercises  emphasizing  inspiration.  Inspiration  is 
active and is usually combined with a three-second 
end-inspiratory  hold  before  passive  relaxed 
expiration. The manoeuvre of a three- second hold at 
full inspiration has been shown to decrease collapse 
of  lung  tissue.  This  ‚hold’  may  allow  for 
asynchronous  ventilation  as  air  flows  more  quickly 
into healthy, unobstructed areas than into diseased 
and obstructed regions. Pendelluft flow ist hat which 
takes  place between parallel respiratory  units  with 
different time constants. 
In the normal lung, the resistance to airflow via the 
collateral ventilatory system is high and there is little 
movement  of  gas  through  these  channels.  With 
increasing lung volume and in the presence of lung 
pathology, resistance decreases allowing air to flow 
via the collateral chanels - the interalveolar pores of 
Kohn,  bronchiole-alveolar  communications  of  
Lambert  and   interbronchiolar  pathways  of  Martin  
and  to  come in behind secretions. These collateral 
chanels  are  not  present  in  infants  and  young 
children  and  it  is  unknown  as  to  when,  in  the 
developmental process, they become patent. 
The effectiveness of thoracic expansion exercises, in 
re-expanding  lung  tissue  and  in  mobilizing  and  
clearing  excess  bronchial  secretions,  can  also  be 
explained by the phenomenon of interdependence . 
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between adiacent alveoli. At high lung volumes the 
expanding forces between alveoli are greater than at 
tidal volume and may assist in re-expansion of lung 
tissue. About three expansion exercises are usually 
appropriate before pausing for a few seconds for a 
period of breathing control. Too many deep breaths 
may  produce  the  effects  of  hyperventilation,  are 
tiring  and  reduce  the  number  of  huffs  undertaken 
within  the  time  period.  The  thoracic  expansion 
exercises  may  be  undertaken  consecutively  or 
patients may like to take a normal sized breath in 
between. 
Thoracic expansion exercises can be facilitated with 
proprioceptive stimulation by placing a hand, either 
the patient’s or the physiotherapist’s, over the part 
of the chest wall where movement of the ches tis to 
be encouraged. There may be an initial increase in 
ventilation to this part of the lung and there should 
be  an  increase  in  chest  wall  movement.  Thoracic 
expansion  exercises  may  be  combined  with  chest 
shaking, vibrations and/or chest clapping, if there is 
an indication that the inclusion of these techniques 
may assist further the clearance of secretions. 
      
■  ■  ■  ■ The forced expiration technique (FET) The forced expiration technique (FET) The forced expiration technique (FET) The forced expiration technique (FET)  
The forced expiration technique is a combination of 
one or two forced expirations (huffs) and periods of 
breathing  control.  Huffing  to  low  lung volumes  will 
move the more peripherally situated secretions and 
when  secretions  have  reached  the  larger  more 
proximal upper airways, a huff or cough from a high 
lung  volume  can  be  used  to  clear  them.  “Forced 
expiratory  manoeuvres  are  probably  the  most 
effective  part  of  chest  physiotherapy”.  With  any 
forced  expiratory  manoeuvre,  there  is  dynamic 
compression  and  collapse  of  the  airways 
downstream  (towards  the  mouth)  of  the  equal 
pressure  point.  This  is  an  important  part  of  the 
clearance mechanism of either a huff or cough. At 
lung volumes above functional residual capacity the 
equal  pressure  points  are  located  in  lobar  or 
segmental  bronchi.  As  lung  volume  decreases, 
during  a  forced  expiratory  manoeuvre,  the  equal 
pressure points move distally into the smaller more 
peripheral  airways.  Proximal  to  the  equal  pressure 
point,  dynamic  collapse  and  compression  of  the 
airway  takes  place.  The  dynamic  collapse  and 
compression  during  a  forced  expiratory  manoeuvre 
is  effective  from  points,  choke points, downstream 
of  the  equal  pressure  point.(Fig.  2).  The  huff  is  a 
forced but not violent manoeuvre. To be maximally 
effective,  the  length  of  the  huff  and  force  of 
contraction  of  the  expiratory  muscles  should  be 
altered to maximize airflow and to minimize airway 
collapse. A peak flow mouthpiece, or similar piece of 
tubing, may improve the effectiveness of the huff as 
it should help to keep the glottis open. Some people 
find huffing through a tube, at a tissue or a cotton 
wool  ball,  helpful  in  perfecting  the  technique.  The 
huff can be introduced to children as blowing games 
and from about the age of two years they are usually 
able to copy others huffing. 
The  “endpoint”  of  a  treatment  session  can  be 
recognized,  either  by  the  physiotherapist  or  the 
patient  treating  himself/herself,  when  an  effective 
huff  to  low  lung  volume  has  become  dry  sounding 
and  non-productive  (for  example  two  cycles).  The 
sicker  patient  may  not  reach  this  end-point  before 
tiring  and  should stop before becoming exhausted, 
as with any airway clearance technique (7). 
 
Figure  2. Figure  2. Figure  2. Figure  2.  Moving  secretions  through  forced  expiration  
techniques (4)  
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
                       Figure 3.                        Figure 3.                        Figure 3.                        Figure 3.   ACTB schema 
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Results and discussions Results and discussions Results and discussions Results and discussions       
      
Table I. Table I. Table I. Table I. The initial results 
Initial/ Initial/ Initial/ Initial/       
Clinical  Clinical  Clinical  Clinical 
case case case case       
General  General  General  General        
well well well well- - - -being being being being       
Cough Cough Cough Cough        Respiratory infection Respiratory infection Respiratory infection Respiratory infection        Nutritional  Nutritional  Nutritional  Nutritional 
status status status status       
Resp. funct.tests. Resp. funct.tests. Resp. funct.tests. Resp. funct.tests.       
FEF FEF FEF FEF25 25 25 25- -- -75% 75% 75% 75%; FEV1; ; FEV1; ; FEV1; ; FEV1;              
FEV1/FVC; FVC FEV1/FVC; FVC FEV1/FVC; FVC FEV1/FVC; FVC      
F.F.  Poor  Productive, g-y  Pseudomonas ae.+Staf  aureu  underweight  28%↓↓↓;34%↓↓↓ 54↓↓; 62↓↓ 
P.R.  Good  rare, productive  No infection  normal  62%↓; 82%; 82; 100 
T.I.  Good  rare, productive  No infection  normal  60%↓; 80%; 81; 98% 
M.T.  Acceptable  Productive, g-y  Ps. Aeruginosa  normal  54%↓; 59%↓↓; 75; 78%↓ 
B.L.  Acceptable  Productive, g  Ps. Aeruginosa  underweight  38%↓↓; 73%↓; 68↓; 95% 
F.L.  Good  Rare, non productive  No infection  underweight  63%6; 88%; 78; 110% 
P.R.  Good  Rare  No infection  normal  64%↓; 83%; 90; 92% 
B.B.  Good  Rare  No infection  normal  68%; 85%; 83; 102% 
M.M.  Poor  Productive, y-g  Pseudomonas ae.+Staf  aureu  underweight  36%↓↓↓;42%↓↓↓; 64↓; 64%↓↓ 
B.B.  Good  Rare, productive  No infection  normal  59%↓; 82%; 86; 95% 
R.T.  Acceptable  Productive, g-y  Pseudomonas ae.  underweight  58%↓; 69%↓; 62↓; 110% 
B.A.  Poor  Rare, non-productive  No infection  normal  61%↓; 84%; 87; 96% 
M.D.  Poor  Frequent, productive, 
yellow 
Staf  aureu  underweight  32%↓↓↓;46%↓↓↓; 67↓; 68%↓ 
P.M.  Poor  Productive, green  Ps. Aeruginosa  underweight  42%↓↓; 42%↓↓↓; 48↓↓; 86% 
R.D.  Poor  Frequent, productive, 
g-y 
Ps. Aeruginosa  underweight  38%↓↓; 44%↓↓↓; 50↓↓; 68↓ 
I.I.  Good  Rare, non-productive  No infection  normal  63%↓; 97%; 87; 84% 
B.V.  Good  Productive, yellow  Staf aureu  underweight  56%↓; 72%; 83; 86% 
B.R.  Good  Rare, productive   Staf aureu  normal  64%↓; 82%; 74; 110% 
N.O.  Poor  Frequent, productive, 
yellow 
Staf  aureu  underweight  42%↓↓; 46%↓↓↓; 67↓; 68%↓ 
B.A.  Poor  Productive, yellow  Staf aureu  underweight  58%↓; 70%; 70; 100% 
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   Figure 5.    Figure 5.    Figure 5.    Figure 5.  Evolution of general clinical status
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Tabl Tabl Tabl Table II. e II. e II. e II. The final results 
Final/ Final/ Final/ Final/       
Clinical  Clinical  Clinical  Clinical 
case case case case       
General  General  General  General 
well well well well- - - -being being being being       
Cough Cough Cough Cough        Respiratory infection Respiratory infection Respiratory infection Respiratory infection        Nutritional status Nutritional status Nutritional status Nutritional status        Resp. funct.tests. Resp. funct.tests. Resp. funct.tests. Resp. funct.tests.       
FEF FEF FEF FEF25 25 25 25- -- -75% 75% 75% 75%;VEMS; ;VEMS; ;VEMS; ;VEMS;       
VEMS/CVF;FVC VEMS/CVF;FVC VEMS/CVF;FVC VEMS/CVF;FVC      
F.F.  Acceptable  Productive, g-y  Pseudomonas ae.+Staf  aureu  underweight  38%↓↓; 44%↓↓↓; 66↓; 66↓ 
P.R.  Good  no  No infection  normal  67%; 86%; 81; 105 
T.I.  Good  no  No infection  normal  68%; 88%; 81; 108% 
M.T.  Good  Productive, g-y, rare  Ps. Aeruginosa  normal  56%↓; 60%↓↓; 66↓; 90% 
B.L.  Good  Productive, green, rare  Ps. Aeruginosa  Ponderal gait  48%↓↓; 75%↓; 69↓; 108% 
F.L.  Good  Rare, non-productive  No infection  Ponderal gait  73%; 88%; 78; 112% 
P.R.  Good  no  No infection  normal  67%; 88%; 90; 98% 
B.B.  Good  Rare non-productive  No infection  normal  78%; 89%; 82; 108% 
M.M.  Poor  Productive, g-y  Pseudomonas ae.+Staf  aureu  underweight  56%↓; 49%↓↓↓; 72; 68%↓ 
B.B.  Poor  Rare non-productive  No infection  normal  69%; 86%; 87; 98% 
R.T.  Acceptable  Productive, g-y  No infection  Ponderal gait  60%↓; 75%↓; 68↓; 110% 
B.A.  Good  no  No infection  normal  66%; 94%; 88; 106% 
M.D.  Acceptable  Rare, non-productive, y  Staf  aureu  Ponderal gait  42%↓↓; 56%↓↓; 68↓; 82% 
P.M.  Acceptable  Productive, yellow  Ps. Aeruginosa  Ponderal gait  52%↓↓; 54%↓↓; 60↓; 90% 
R.D.  Acceptable  Rare, productive, g-y  Ps. Aeruginosa  Ponderal gait  48%↓↓; 54%↓↓; 67↓; 80 
I.I.  Good  no  No infection  normal  67%; 99%; 95; 104% 
B.V.  Good  Rare, non-productive  No infection  Ponderal gait  70%; 82%; 77; 106% 
B.R.  Good  no  No infection  normal  74%; 92%; 79; 116% 
N.O.  Poor  Frequent, productive, 
yellow 
Staf  aureu  underweight  42%↓↓; 56%↓↓; 77; 72%↓ 
B.A.  Good  Productive, yellow  No infection  Ponderal gait  64%↓; 70%; 70; 100% 
 
As the results indicated, the lot of study showed an 
improvement in all measured values.  
￿  General well-being had a significant improvement 
(Fig. 5): 3 of the patients (65%) presented at the 
end of the study a good general condition,  
-  13  of  them  presenting  before  a  acceptable 
status; 
-  5 patients (25%) arrived at an acceptable status 
from a poor status before treatment;  
-  2 children (10%) stayed at the same level: poor 
cause of a late diagnosis and cause of diabetes 
Coughing changed the character at most of the 
patients.  The  intensity  and  the  duration  of 
coughing  and  the  aspect  of  sputum  has 
changed considerably in most of the patients.  
-  From  10  patients  (50%  from  lot)  which  before 
the  treatment  have  presented  productive 
coughing,  with  yellow-green  sputum,  densely, 
only  2  of  them  (20%)  have  coughed  intense 
productive.  In fact  it’s  about  the  2  patients  in 
which  neither  the  clinical  state  hasn’t  notice 
visible progression. The others 8 patients (80%), 
the cough remained productive, but much more 
rare.  
-  From  10  patients  who  initially  presented  rare 
productive  coughing    (2  patients)  or  unpro-
ductive    (8  patients),  in  4  of  them  (40%)  the 
cough  was  produced  without  removal  of 
secretions,  and  6  patients  stopped  coughing  
(60%) (5). 
￿  Physical signs. At the beginning of the study 13 of 
the  patients  (65%)  have  presented  important 
physical  signs,  during  the  treatment  the  signs 
have  disappeared.  From  the  entire  lot,  only  3 
(15%) of them still presented such modifications. 
In  9  of  the  patients  (45%)  the  pulmonary 
hyperinflation syndrome has been maintained. 
￿  X-ray signs and CT.We underline the disappearing 
X-ray  signs  from  the  context  of  exacerbation  of 
respiratory  infection  from  the  beginning  of  the 
treatment, but in the same time we must mention 
that the modification of the chronically X-rays has 
not changed. It is  very  important  the  fact   that 
during  the  physiotherapy  treatment  those 
chronically modifications haven’t progressed. 
￿  Bacteriological  exam.  Physiotherapy  has  a major 
role in preventing of over infection at CF patients. 
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eradicate,  especially  at  those with  Pseudomonas 
aeruginosa.  Although,  acorrect  physiotherapeutic 
treatment, associated with an intensive antibiotic 
treatment may lead to eradication of the infection. 
From those 5 patients infected with Pseudomonas 
aeruginosa,  in  one  case  the  infection  was 
eradicated (20%). 
Staphylococcus  auras  initially  present  in  5 
patients  (25%)  had  disappeared  at  3  of  them 
(60%). 
The  patients  with  mixture  infection 
(Staphylococcus+Pseudomonas)  have  not 
sterilized. 
At the ending of the research, 12 patients haven’t 
got lung infection (60%), comparing to 8 (40%) in 
the  beginning  of  the  research.  It is  important  to 
underline the fact that most of the patients (3 of 
4)  were  infected  with  Staphylococcus,  which 
denotes firs of all the importance of prophylactic 
infection with Pseudomonas. 
￿  Nutritional  status  has  evolved  like  the  others 
parameters.  
-  If in the beginning of the research, 12 patients 
(60%)  were  with  underweight  (nutritional 
failure), 8 of them (66%) registered a significant 
weight  gait,  at  3  of  them  maintaining  a  poor 
nutritional status. In fact are those 2 patients in 
which case clinical status didn’t improved and 1 
patient with cirrhoses.  
-  In 9 patients the nutritional status was good. We 
mention  that  one  of  these  was  initially  with 
nutritional failure. 
￿  The  functional  respiratory  tests  clearly  show  the 
increase  of  quantified  parameters of  the  values. 
(Fig. 7).  
-  9 patients (45%) presented after the treatment 
normal ventilator index; 8 of these initially had 
SOD. 
-  At  2  patients  (10%)  SOD  persisted,  which 
underlines  the  difficulty  of  influence  in 
inflammatory process at this level.  
-   Those  patients  (n  =  4)  who  initially  had 
moderate or severe DVO; evolved towards lithely 
DVO.At these added 2 patients who initially had 
DVM. The final percent of DVO patient was 30%. 
-  At  3  patients  (15%)  we  didn’t  noticed  any 
significant results.The statistical briefing of data 
was made with a special program (Statistics ver. 
6.0). Considering the small number of subjects 
(N<  30),  a  non-parametric  test  was  used  and 
that  is  The  Wilcoxon  Test  (Wilcoxon  matched 
pairs test). This test verified the efficiency of the 
treatment  through  comparing  the  ventilation 
index results. (FEF 25%-75%, FEV1 and FVC) before 
and after treatment.  
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Figure 6. Figure 6. Figure 6. Figure 6.  Evolution of pulmonary function test 
 
       
The  statistical  briefing  of  data shows the fact that 
there are significant statistical difference (p< 0,05), 
before and after treatment in all ventilator index:FEF 
25%-75%: Z = 4,01, p= 0,02; FEV1 : Z= 4,11, p= 0,01, 
FVC: Z= 3,62, p= 0,03. 
       
Conclusions Conclusions Conclusions Conclusions       
      
￿  The  chosen  technique  (ACTB)  proved  to  be  very 
efficient, in improving of respiratory symptoms and 
ventilator  parameters.  The  statistical  briefing  of 
data  shows  the  fact  that  there  are  significant 
statistical  difference  (p<0,05),  before  and  after 
treatment in all ventilator index. 
￿  Although  the  X-ray  images  and  most  of  all  CT 
didn’t  show  positive  modifications,  we  underline 
the fact that these haven’t made any progress. 
￿   This  thing  has  special  importance  for  this 
chronicle disease like cystic fibrosis, especially in 
the case of over added chronicle infection. 
￿  A  consequent  and  correct  physiotherapy  is 
probably  the  most  important  factor  in  the 
prevention  of  a  chronic  pulmonary  infection  and 
when added to antibiotics therapy it helps to the 
significant improvement of the prognosis and the 
maintenance of a quality of life as close to normal 
as possible.  
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